Effects of pentetrazol on neuronal activity and on extracellular calcium concentration in rat hippocampal slices.
Effects of pentetrazol (PTZ) were studied on neuronal responses in dentate granule cells and area CA1 hippocampal pyramidal cells with intra- and extracellular recording techniques. PTZ induced spontaneous epileptiform field potential transients in areas CA3 and CA1, but not in the dentate gyrus. The concentration optimum for induction of spontaneous epileptiform activity was 2 mM. The epileptiform activity compared in many respects to that induced by GABA antagonists such as picrotoxin, bicuculline and penicillin. Paired pulse stimulus induced responses were affected by concentrations of 0.5 mM. In the concentration range 0.5-2 mM mostly disinhibitory effects were noted. Stimulus induced Ca2+ concentration changes were found to be maximally augmented at concentrations of 2-5 mM. In this range, intracellular studies revealed a block of frequency habituation and an increase in input resistance. The convulsant action of PTZ decreased at concentrations above 5 mM, probably due to a decrease of inward currents. We suggest that the action of PTZ in screening studies for anticonvulsants is mostly due to a decrease of GABAA-receptor mediated IPSPs.